Heparanase induces endothelial cell migration via protein kinase B/Akt activation.
Heparanase is a mammalian endoglycosidase that degrades heparan sulfate (HS) at specific intra-chain sites. Blood-borne neutrophils, macrophages, mast cells, and platelets exhibit heparanase activity that is thought to be stored in specific granules. The degranulated heparanase is implicated in extravasation of metastatic tumor cells and activated cells of the immune system. Degranulation and heparanase release in response to an inflammatory stimulus or platelet activation would facilitate cellular extravasation directly, by altering the composition and structural integrity of the extracellular matrix, or indirectly, by releasing HS-bound proinflammatory cytokines and chemokines. We hypothesized that in addition to such indirect effect, the released heparanase may also locally affect and activate neighboring cells such as endothelial cells. Here, we provide evidence that addition of the 65-kDa latent heparanase to endothelial cells enhances Akt signaling. Heparanase-mediated Akt phosphorylation was independent of its enzymatic activity or the presence of cell membrane HS proteoglycans and was augmented by heparin. Moreover, addition of heparanase stimulated phosphatidylinositol 3-kinase-dependent endothelial cell migration and invasion. These results suggest, for the first time, that heparanase activates endothelial cells and elicits angiogenic responses directly. This effect appears to be mediated by as yet unidentified heparanase receptor.